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Experimental 

Crystal data 

[Co(C 4 H 7 N 2 0 2 ) 2 Cl(C 8 H 9 N0 2 )] 

M, = 475.77 

Monoclinic, P2i/c 

a = 8.1961 (11) A 

b = 14.2224 (19) A 

c = 17.365 (2) A 

B = 98.340 (2)° 

Data collection 

Bruker APEXI1 area-detector 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2001) 
T min = 0.830, T m „ = 0.940 



V = 2002.8 (5) A 3 
Z = 4 

Mo Ka radiation 
ii = 1.03 mm -1 
T = 293 K 

0.32 x 0.15 x 0.06 mm 



9364 measured reflections 
3532 independent reflections 
3104 reflections with / > 2a(I) 
R iM = 0.020 
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Zhengzhou 450001, People's Republic of China 
Correspondence e-mail: ssdyok@yahoo.com.cn 

Received 7 November 201 1 ; accepted 29 November 201 1 

Key indicators: single-crystal X-ray study; T = 293 K; mean cr(C-C) = 0.003 A; 
R factor = 0.028; wR factor = 0.076; data-to-parameter ratio = 13.0. 



In the title compound, [Co(C 4 H v N 2 0 2 ) 2 Cl(C 8 H 9 N0 2 )], which 
was prepared as a model complex of vitamin B 12 , the Co 111 
atom, which is linked to four N atoms of the pseudo- 
macrocyclic (dmgH) 2 ligand (dmgH is dimethylglyoximate) in 
the equatorial plane and one CP anion and one N atom of 
ethyl nicotinate in apical positions, displays an approximately 
octahedral coordination. The Co atom is 0.0187 (8) A out of 
the mean plane of the four equatorial N atoms. The structure 
has an O- ■ H- ■ O bridge, which is very common in 
cobaloxime derivatives, with O- ■ -H distances of 1.24 (2) and 
1.25 (2) A. 

Related literature 

For background to the chemistry of cobaloximes, see: 
Schrayzer (1968); Zangrando et al. (2003). For applications of 
cobaloximes in proton reduction, see: Razavet et al. (2005). 
For related structures, see: Mandal & Gupta (2005, 2007); 
Bhuyan et al. (2007); Dutta et al. (2009). For NMR research on 
O- ■ H- ■ O bridges, see: Bakac & Espenson (1984). For 
deprotonation of O ■ H- ■ O bridges by BF 3 Et 2 0, see: 
Magnuson & Weber (1974). 
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Refinement 

R[F 2 > 2a(F 2 )] = 0.028 

wR(F 2 ) = 0.076 

S = 1.10 

3532 reflections 

272 parameters 



Table 1 

Selected bond lengths (A). 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/w = 0.27 e A~ 3 

Ap mi „ = -0.28 e A~ 3 



Col-Cll 
Col-Nl 
Col-N2 



2.2326 (6) 
1.8925 (16) 
1.8872 (16) 



Col-N3 
Col-N4 
Col-N5 



1.8970 (16) 
1.9020 (16) 
1.9701 (15) 



Data collection: APEX2 (Bruker, 2007); cell refinement: SAINT- 
Plus (Bruker, 2007); data reduction: SAINT-Plus; program(s) used to 
solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to 
refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXL97. 

We are grateful to the Chinese National Natural Science 
Foundation (grant No. 21101057) and the Doctoral Fund of 
Henan University of Technology (No. 150389). 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: VN2023). 
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Chloridobis(dimethylglyoximato- pyridine-3-carboxylate-K'A')cobalt(III) 
N. Wang, X. Sun, D. Wan, J. Chen and B. Li 

Comment 

Cobaloximes have been extensively used to mimic the vitamin B12 coenzyme (Schrayzer, 1968). Recently they have been 
also used to catalyze the proton reduction as a function model of hydrogenase (Razavet et al., 2005). The cobalt atom in 
the title compound, [Co(dmgH)2(3-(COOEt)C5H4N)Cl], is in a distorted octahedral geometry by four nitrogen atoms of the 
pseudomacrocyclic (dmgH)2 ligand in the equatorial plane and by one chlorine atom and a nitrogen atom of ethyl nicotinate, 
respectively, in mutually trans positions (N5— Co— Cll = 179.88° (5)). The mean Co— N bond length is 1.8944 A (16). 
The mean O—O distance is 2.513 A (3). The Co atom is 0.0187 A (8) out of the mean plane of the four nitrogen atoms. The 
plane of the four nitrogen atoms is practically planar. The 02—H2—04 bridge in the structure is very common in cobaloxime 
derivatives (Mandal & Gupta, 2005, 2007; Bhuyan et al, 2007; Dutta et ah, 2009). The presence of the O-H-0 bridging 
moieties in cobaloxime derivatives ensures co-planarity of the two molecules of ligand and promotes the stability of the 
cobaloxime molecule (Zangrando et al, 2003). The existence of O - H - 0 bridging is supported by NMR data and further 
substantiated by their chemical behavior with BF3.Et20 in readily forming an O — BF2 — O system by deprotonation of an 
O - H - 0 bridge (Magnuson & Weber, 1974; Bakac & Espenson, 1984). The other O-H-0 (01 -HI -03) group is less 
bridging than the 02-H2-04 group since HI is substantially close to 03 than to 01 (03— HI = 1.03 (3) A) 

Experimental 

Co(dmgH)(dmgH2)Cl, (3.6 g, 0.01 mol) and ethyl nicotinate (3.0 g, 0.02 mol) were added to chloroform (90 ml). The 
suspension was stirred for 20 minutes. Water (30 ml) was then added to the flask and the mixture was vigorously stirred for 
2 h. The aqueous layer was discarded and the chloroform layer fdtered and extracted with water until the washings were 
nearly colorless. The solution was reduced in volume and the product precipitated by addition of ethanol (95%); yield 69%. 
Brown single crystals of [Co(dmgH)2(3-(COOEt)C5H4N)Cl] were recrystallized from the solution CHCl3/acetone (v:v = 

1:1). l R NMR(400 MHz, CDCI3): 5 8.85 (s, 1 H, Ha), 8.44 (d, 5.6 Hz, 1 H, Hb), 8.30 (d, 8 Hz, 1 H, He), 7.26 (dd, 6 Hz, 
8.4 Hz, 1 H, Hd), 4.42 (q, 7.2 Hz, 2 H, CH 2 ), 2.40 (s, 12 H, N=CCH 3 ), 1.42 (t, 7.2 Hz, 3 H, CH 3 ). 

Refinement 

HI and H2 were located from the difference Fourier map and there positions were refined freely. Other hydrogen atoms 
were placed in calculated positions and refined as riding with C — H = 0.93 A (CH) and 0.97 A (CH3). The isotropic atomic 
displacement parameters of the the protons were constrained as follows: (7j S0 (H) = 1.5t/ e q(C) for the methyl group and 
^iso(H) = 1.2(7 eq (C, O) for the others. 
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Fig. 1. The molecular structure of the title compound. Displacement ellipsoids are drawn at 
the 30% probability level. 
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Chloridobis(dimethylglyoximato-K N,N' 

Crystal data 

[Co(C 4 H 7 N202)2Cl(C8H 9 N02)] 

M,. = 475.77 

Monoclinic, P2\lc 

Hall symbol: -P 2ybc 

a = 8.1961 (11) A 

b= 14.2224(19) A 

c= 17.365 (2) A 

(3 = 98.340 (2)° 

V= 2002.8 (5) A 3 

Z=4 



pyridine-3-carboxylate-KiV)cobalt(l 1 1) 



^(000) = 984 

D x = 1.578 MgnT 3 

Mo i&x radiation, A, = 0.71073 A 

Cell parameters from 4611 reflections 

6 = 2.4-27.8° 

|i = 1 .03 mm 1 

7=293 K 

Needle, brown 

0.32 x 0.15 x 0.06 mm 



Data collection 



Bruker APEXII area-detector 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

phi and co scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2001) 
T min = 0.830, J max = 0.940 
9364 measured reflections 



3532 independent reflections 

3104 reflections with / > 2o(i) 
R; nt = 0.020 



h = -9->9 

jfc = -16-»12 
/ = -20^20 



Refinement 



Refinement on F 
Least-squares matrix: full 



R[F 2 > 2a{F 2 )} = 0.028 



wR(F z ) = 0.076 
S= 1.10 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 

w = V[o 2 (F 0 2 ) + (0.0374P) 2 + 0.6155P] 
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3532 reflections 
272 parameters 
0 restraints 



where P = {F 2 + 2F 2 )B 
(A/o) max = 0.005 

Ap m ax = 0.27 e A~ 3 

Apmin = -0.28 e A~ 3 



Special details 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The 
cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds 
in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used 
for estimating esds involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression ofF 2 > a(F 2 ) is used only for calculating R- 
factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters 
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